(1) Japanese Patent Application Laid-Open No. 10-65160 (1998): 

“VERTICAL FIELD EFFECT TRANSISTOR AND MANUFACTURING METHOD 
THEREOF” 

The following is a translation of claims 1 and 2. 

[Claim 1] A vertical field effect transistor having a convex portion formed on a surface 
thereof, a sidewall of said convex portion being a channel region, wherein 

a buried layer is formed at a predetermined depth of said substrate by ion implantation, 
said buried layer being an opposite conductivity type to that of said substrate, 

a bottom portion of a recessed portion for forming said convex portion exists within 
said buried layer and the width of said recessed portion is set to be smaller than that of said 
buried layer, 

impurity regions to be a source and a drain, respectively, are formed on a surface of said 
convex portion and a bottom surface of said recessed portion, and 

a channel length is set between said buried layer and said impurity region formed on 
said surface of said convex portion. 

[Claim 2] A method of manufacturing a vertical field effect transistor, comprising the 

steps of: 

forming a buried layer of a second conductivity type by ion implantation at a 
predetermined depth of a semiconductor substrate of a first conductivity type; 

forming a recessed portion in said semiconductor substrate, said recessed portion being 
smaller than the width of said buried layer and a bottom portion thereof existing within said 
buried layer; 

forming a gate electrode on a sidewall of a convex portion formed by said recessed 
portion with a gate insulating film interposed in between; and 

forming impurity regions to be a source and a drain on a surface of said convex portion 
and a bottom portion of said recessed portion. 




(19)B*@£FfF/f (JP) (12 )(SIIIWr^&?Ix (A) 



^¥10-65160 

(43)£P80 ¥^10^(1998)3^6 0 



(51)Int.Cl. ‘ 


l&S'J!3^ 




F I 






H01L 29/78 




9447-4M 


H01L 29/78 


653 B 




27/115 






27/10 


434 


/ 


21/8247 






29/78 


301 X 




29/788 








371 




29/792 




9447-4M 




652 B 










satiisfc 


AWstc mwMcom 4 ol 


(^9M) 


(21)tBM#^ 


1$il¥8— 221436 




(71)mMA 


000002185 












V--ttS=tt 




(22)£ii®B 


¥b£8¥(1996)8M220 




*wg5SJIIE:|t&JII 6TI 7S359 








(72)^B^# 


¥0J WM 












*«fPn D JHK^JII6TS 7S35^ V- 




















(74)ttHA 


#s± *&ps ?%m 





(54) [#gBJl©£;[ft] t'7>'^^Mf©S 3i£i£ 



(57) 

[ISM] 

Os 

[$?&¥©] ^>&A££Oai£2©m:£©$?2£ 

S«2i:S^«SS©a©^M3^^$tis a® 2 
C£ba5 2 b£)f£jE£-r5£to©[H]g|5 2 a©Jgs3B#C©:ll«> 
*>o|0^2 a©®#Jitoj£<frJI3© 
*I<fc 0 ¥ £!§::££ fts GSP2 b©S®Stl ? [H]g(52 a©® 

sc, •en-?nv-x 1 fn 

a, 4b, 5 a, 5btfjfcfi££*b dlSP 2 bfljMlCffM 
aa5 2bR®©¥$«t)IS^5 a, 5 b t©fS ■?!£:£$ ft 



1 *BMOSf5>-/»> 

8 ■■«#■ 




SIC 1 #«M6<5»J<r5l«HJE121 




HttMMtottia] 

ease © 

iSV'Tx 

y i t) ±sm$i<Dm%<Dmziz±E3xmt£i 

tt&mmom & mi& $ n , 

±%3{h^W^t- 2> ft &<D Hf|5©J&a5tf±|3S£>&^/S 
rt^u^oiag|5©ti^aK)ii»B©is«k»)^{cig^$ 

frtx 

±f3Qa5©*®s^±ieiH]^©&®{c, fn^nv- 10 
x. kw ytte&Tmmmifij&i&iiti. 

+*)\&vtttistoxiz&z.£*Mkii’r&iimnjMb 

m*m 2 j m i sx y 

3->&Aic «k $$g 
iix 

±«B*IMIWMHgfc:, ±BS»&*Ji©ttJ:i>/.h;*<x *> 
ft 5 G3SIS S jgj*r USJ;, 

±IBE]a5fcJ:»3Ji5fi£^nfeC]gC©ffi!lM(C. y-HBUK 20 
fc^-bT^- h«BS»«-r«xSi:±aai!!riB«®iaw 
±Biafflje»fcv>— a, Fi/ows^ws* 
f&TZJomkzmtzzt&imt-tzMmmftMmh 

[if ^ 3 ] _ti3a«>&^JSSix Y*>£A©3W:*& 
ffigc£ftfeJfT*&3Ph£4 i #fJti:-rs if ^ 2 sc s3«© 

Mam#®* ommim . 

[»*JB4] ±IBStt^JittlMiK±fc®«S*ifc 

± i 3 v ;*^ ic - ></£ ii &± f 3 * s $§: Jisc ' 9 - 30 
Y P£;r-;i/fc®jSbfc«x ±BfftlBJi;fttfBltM K* 

*-jv&vz*Kcr±tBU36i}&j&m-r&zk&<imk 

tzmxm 2 izEBfflcDMmmwtym h 

[fPJl©Piffl&g£BJ§] 

[0 0 0 1 ] 

[«93©*-r*ft«^B3 *»03fck «gt^«#n& 

IMftjR h 7 > y A *2lV*©«jS#8sK:ttfc <5. 

[0 0 0 2] 40 

[fl£*©ft«] i£*Px ^&Sg®©lfl^,Kft±©fe© 

(Cs *©»©fl!l£& 

;MM*fcbfcMOS 

[0 0 0 3] C©«fc-5fc^2*ft^Ss V 'i ^ (Q) -g> M 0 

s h9>y^^©#ijE®siai 2ts%f. c©^smos 

ffi4 2WM$tl^ PCflSCiOx **l*;MM* 
tt*IR4 2fcl3«&4 2 a&tfdiSB4 2 btf^jSSSflTV' 
i,„ ^i»fr®£4 2 ©0335 4 2 a ©ft® Sc Si, S®*>& 50 



10-65160 

2 

nS©img«i£ (n + ) 43at, nScfiiSiS 
(n-) 4 3bi:tfJfM2*u iI«4 3aM4 3b 
Tni©V-^ffil4 3«$n5o ^*tt£«4 2 
©3335 4 2 bo*® Sc Si, *®*>£nS©;g?gJgffi^ 

(n + ) 4 4 a £:, n£[©{&UEm.(n-) 4 4 b k 
&M.I&£tlTs d Oiia 4 4 a W 4 4 b t nf © P 
bY >1J|*4 4*s*EK$nS. ^«»»g4 2©±t 
Six »fb«<SFCJ;4y-h«Slifll4 5* I J&jE®snTV' 

^> o 

[0 0 0 4] jf&4MUHK4 2 ©3335 4 2 b©{fflMSCti, 
^-h^K4 5SrYH/T^iJ'>»;n>^ipf,7&sy- 
M ®4 6 « Stm ^. •?• LTx ± f**«oTJi 
imatM 4 7 bi"C >mm 4 4 ©^sjsh 

144 a ©±©a3#©;i rsmms 4 7 rw- h*g»M 

4 5fcWa:W&*3ftx PClSPftScmSi^b^XT 1 - 
>^e,^577^3>^^ h 4 8#®E£$ftTV'i> 0 

8 ©_tSCA 1 

SIR 4 9#®J5££tVTx h*W >«^4 4*‘e.«ffiftg| 
§tiibTv^ 0 

[0 0 0 5] C©LDD (Lightly Doped Drain ) 
©IIMOS t"7>'b**4 lSCi5V>Tx ^-M6*Bt 
4 5&^U-cy— b«ffi4 6fc»|qJ-rsaffi4 2 b©ffi!l 
S35#, 1PVY— Affl^4 3 k h*W >^®4 4h©H 

[0 0 0 6 ] 

[^BW^Ui5J:il.IS] b^b^^e>x 1112 
ffl^T*S±x KW>»*4 4'i:y-^*«4 3t0« 
©Siflx (y-bfi) L*^»(*S«4 

2SC^fig,bt«©Si^T-?*i2.*b P©«©g RSC^t? 
i'WSJJ:, MOSh7> 

^A^©4fttSC7t7'y^r*s^bTx ^SlbLtg 

SOA-^'y^r^bS&iOx eittt^LfeMi 5 
f#? 5 tt^cV''P kifi$>z>tzo 
[0 0 0 7] iiEbfeP^mcfg^O/cfeSCx 
V'TSix f+^H®n7!y4 r£r& < f &<C £SC«fc »), 
b fe WS **» 6 n 5 h 7 >'^ X^M 

* © T * 5 o 

[0 00 8 ] 

[ fius *»« fc - rsfc »©^ a ] *» w © iks * iw ! i * h 

^>'^> 4 ^ Six t3S«©Hff^©^$ScS 

«i:S^aS©a©3i^Ji* s ®f2'^tix S«ScOg|55: 
&l&t % fcto© P (DMib&frm P>3 fc # bx 

dbffl 

©iiB&vHSBwjsascx -tn^env— ku-oj: 

ittasitiasai©^ 
^“pR^ i: © T- 1S^ $ ftT * ?> ISfiXT' $> 5 „ 

[ooo'9] p©«fEsc«tnsix atoji^iisi-Y^-va 
A©^ggESIK:ioT-SS9Sc^^ Ux -feomzizB 




m%ts&<omiaifiMK>i&bm<oi& 
(aajjsssu'M 

SHBfcV-*, Fl/^>J;fe5?«MW^nT 
dMWMS©? L +*;i'S* s , aaa^jfhASBS®©^ 
^^h©F^T-^^tVTV'S©TN G3gp©Sil^tIA-7 
y^* J £b't&3 : -^^i'Stc:^S!)fi£b&V'>o t£-oX\ 
*-v-*;us©^y* #&<\ ££bfc«tt©»E®«# 
t.ns. 

[0 0 10] ***#S9i©lltffl«IM&*b5>y^^O 
SJSASctib i l^§S©^*Hi©fl)f^${:, -f 
*>^cj:»>»2#f^©a»&*jifcji&j*u ## 
«»a»JB©*J:5/JvS<^ *>ojgg0#a«> 
a»»rtc#'r«ca»*jBj«u cwddsbicj; 5^$ 
tvfe^#fraffi©aa5©iffle^, 
y-n®SMu ^fr*®©aspa®SD ? [H]a5j£ 
awcv— ** b*w >fc*s=Ftti»««s®jEat-s%)© 

T*fe?>o 

[0 0 1 1] £©8!iit#&£<fcftfc£s -i'^&A©^ 

ci &^*>^©»sffi***«jt3*u fip-fex s**a 20 

^Jf©S§£tf§i;£. fcts t5(S-^©^$t3a©3i 
^iwts^iiist-gs. fit, smicmizx.s 
EDSB&J&JBlbfci:^ D£ia5©j£a5* s C©a©ii^®F*3{C 
* i -oiHia5©*s* s as!)3i^js©tiJ; 
zztfrbs 3? 

©j£^* s a©a<^jf 

je©«!scj^fl8$n*«»a»j*i:; s«©ejgi 5 *®© 

[0 0 12] 

[*®©*«©J&*] *SSWtt, MRC»«SnfcCi« 
ft«U ^©Ci»©ffil«ft^lr^;Hi«i:-rsiKS«fl. 
ab*^ >$>;** fcisv'T* •Y^->ttAtc e t t)»«©m 

ass s^BK-r s * »©Ha5©®gi5*sa«)a^e « ic# b 
^oD3Sl5©ti* s a»ii^BfflfS<tt)^^iS;^^n. rilSB 
©aBSVEDSB©®®^ -tft-etiv— A, FH’>i; 
&4^tt««W:WI2J®3tu a®a<frJf ^dlSB*®©^ 

5. 

[0 0 13] 4fc*#SlB©IRffi«IW»*b5>y^^© 
«»#$sbu fti«*£©^««afi[©»r£fled^ •< 

*>SACJ:!)j|S2«**S©S»a*Ljl5fe^j®-i-5xS 
fc* ^MIWMHRfc, a»a*»©«J:5/J'$ <> *^JS 
a5* s S©ji©-®F l 3^#1-2.®gB5:^-r2.3-gi:, DfloB 
££0Jf£i&£ftfcdb^©l«£, $*-blftlMW£tf*bT 

ASBiia&tflHlgBJggBlc 

V-A, KU^ 

[0 0 14] £fc*$g0J«:> ±B«BS«5M»*h9>S? 50 



f$IB¥ 10-65160 
4 

Cgfc&lijCjSftfeJf T*&5 tiOT-fc5. 

[0 0 15] *fe*»Witfc> ±!3IKS«IM»iRh5>S> 
**©»J0D8ri&K:43V'Tx a©&^JStt*SSi®l£±fcJF* 

ftjgj#bfc«, k**— 

[0 0 16] feTFb 0®&#®bT:«6®©«®«#W& 
10 *h7>^A^SLF^-©S3g^©^5E^J^iiB^f 5. 

0 1 it, *5£M®^M OSh7>'^^ triSffl bfea^T* 
$3. COSKMMO S lfcfc, gll^ma> 

*«■£« p ffl© S' u =j > *» & & s *mwmms 2 ic mim 

fS.ZtiTs c<Dmz < £tb ^Jx«fwsMMMfi«2K:iHiaJ 
2 a&tBdbpB 2 b^Ji^^cFtlTV'So -£ b7\ Dfl£B2a 

(Dm^omm, *&fo^i®»©*WBj;RtrF®i^ %2m 

mm, WJT-iinSfflffilS (n-) ©Si* &<frjf 3tf 
Wtf&Zti&o '&1X, DDSB2 a©®gBttnM©fS®JS® 

®»&3*3rtK:*»K cnee 2 a©*gtea©a^ii 3© 
♦s^t)/j'$<^$nTV'.i,„ c©s#>&*®3tt, 't 
ftbtM^nSo 

[0 0 17] t7c^ ^agtfr»S2©tHia5 2 a©^fflt 
(i N *®*»6 nS©]^SJK«M (n + ) 4ai;> nl® 
i&m&mm (n-> 4bt«sh> ®mjs^ 4 
a> fiMMR*4b2iWa»a»»3'enffi©V-^ffi 
^4* s «fiK$tlSo ^iS#;aig2©e]a5 2 b^ffi}c(±, 
Sffl^e>nS©®?l®Ma (n + ) 5ab nM©fSm 
(n-) 5bttf®*SilT, ^©i^5afi 
V5bT-nS®Bl/'f >«*5***J®S*lS. 

30 [0018] 2 ©±lctt. *.ZV 

-vmmwketPBi&ztiT^Zo z.<D?-hmmm6 
it, Fl/-f >KI*5©«jMC«l*5 a©±©«B«-6' 

*b flh©as^J:t)ff<JKj«snTV'*. 

[0019] 2 ©CjSB 2 b ©{PJl^fCtt, if— 

b 6^^bt#'J'>'J3 b tf. £. -7*— b Si@ 
7* s ^$tix:b'?.o -^b-r^ ^^a^TJimifiiM 
b*u-r >m.i$,5(DnmmmM5 a©±© 
^©JilHI*ai»J*8Safy— h<fi«BI6' tia«M 
$nT*o> coMnrtCfliittt* 

40 b 9**jei®snTv^«„ 

b 9©±K1A lfi i 64:S^iiil 0tf»j« 
$tiT, Kl/-f >«*5**5»«ffi*§ISlHbTV'4. 

[0 0 2 0] C©i|g£SMOS Y^'sV7,$ llCti^X, 

i|MWMHR 2 ©flgB 2 bffl«a< WfeV—^««4©— 

3 t Yl"f >m%L5 tCDffilz?- 

[ 0021 ] a© 

a^JS 3 i: b* V 5 i: ©F4©ggSIT- fe 2> . 

I, ^©figBBP 

%^aM«tR2©ia® 2 a©je»**s»a^Ji3rttfe 




5 

ZZtfrb, «©&^J13i: FW >*tt5 fc©H©E 
tb 5^4.>bSLy:jg©S?£©^7'.y3r© 
*5«fcStf-fcV'. 

[0 0 2 2] f-pt> HI 1 2 ©Ig-g-© <fc -5 fcu 
lL©A7-y^<, g-iiSfMMO S b7>>;** 1 CD 

[0 0 2 3] iffl^flMOS b4>>;** lOKiSHU 
ife®i7icbtf ■ t- 5. £t\ I2AC^ti5t, ffil 
#fS> 

HMWbrtWtCVD (4b9s«j!MBJ*fi) »£J:»)t&IUK 

1 i*j&/*u zommm i i<o±nat:i(»ft^-rs' 
s?4-£g8p-rs <£?£?* b>>x h i 2eMts. 

[0 0 2 4] S:ic, i2BCitiot, 7* b b>* 
M24?^^i:bt, pM©>U3>*>£&S4^S# 
m&2e>mz';-zffim4 ttez>ffiz$<D&Bizp (v 
» i2^SS, IP*>n 

^©fiSS (n-) ©«©ji^S3S^fiK-r-S. P©h 

?SfflgaS0 t aAx^;^- ^M^-r 5 c. t ± *3 „ 
msg©^£ ££&&** 3 fcj&ja-r 5bwt§5. 

[0 0 2 5] ifetc, 03 CC^-f<fc?JX 7thb'^ 
b 1 2£Bfc£bfegb *ft^*froTS«>&«WB3©3F 

[0 0 2 6] &P, H2AkHbttit7*.H/^ b 
13£)fcj£U i: bT, I3DC^t<fc7 

tc^ $&mm 1 1 &U'> v a >*« 2 * x hie cRj&e 

yf *>:&**■ 5^) ®?t,);!)x7f>ybTll4ej 

firrso ;©t^ #u©fiw, **3FW*safXbfc 
«»&*]■ 3-OttW, it)M<s ^oStoii^ JB3© 
(^2®ttSffi©(H]a5) i 4©j6®tffl5i£$ti 
5i5 {’ ib §o 

[0 0 2 7] ifcfcX 04EfC;jvf <fc?{C, 7^- bb>X 
b 1 3*i»*bfe*ij:, fMWbfeffot, 

2 ©*® c y- b mm 6 s j&®-r & o 

[oo2 8] mz s i4FCfvtioCv v-vmmm 
6*m-Dts cvD&£j;oy-b«2ii:&3#'j>'j 
p >J1 1 ^bT, «JSJfifc©fc4&fc3t«y 

>>)3>Jg 1 5~.'J >^©«t)S:^At5. 

[0 0 2 91«V'T. 0 5 *')>') 3 

>Jgl5£RIE (S/SS'f *?£*►) 

:xy3=->;/UXA ffl!lMa5^-©^abT^- bS@7 
fo-f&o 

[0 0 3 0] '>0 3>a«2©IHia5 2 aSU'aas 

2bC-tn^#liS«K (Ixl0"~5xl0"c 
m‘ ) ©'J>ma»x^M-10 0~3 0 0ke 
vtbtifet'ft^Abtv ( i x i o 

1 ‘ ~ 1 x 1 0 " c m 1 ) ©t&£0*>&4^4;b4— 2 
0~ 1 0 0keVi:bTSte!:4^7aAt§. 

[0 0 3 1] cntiO, '>0 3 



( 4 ) tirR? 10-65160 

6 

>WSL 2 ©Cflgp 2 a £ n + 0ffi8£flH£ 4 aMn -© 
ffi««^4b*!M$n, C£fcn+©llHME«tt4 

a, n-©fiia®i4 bMn-®I®Ml 3 t<t 
7tnSOV- '>'J3>SIS2© 
aflS2b£n+©tt*SMHtt5 aXtfn-©fi*fiMW« 

. 5 b^JEg^ns CC:Cn + ©ai#K««5a*Vii- 
©®ilJg^ii5bC«fcoTnM©b* W >$!££ 5 *sff$j3c 

[0 0 3 2] 0 6 Iicsti^i:, $1 4£±i© 

10 TiMSoXBP SG (tfp> • D > • >0^— bJtf 
7*) ^*>&3&£>M£JfcJ®U oW:«lSbT7u 

[0 0 3 3] ittwr* 06 JK^iTcfcdt, JIIBiiHSM 
8t, KW->«*5©i*»K*i*5a^j«3 ftfc> 
0 3 >*tfi 2 ©035 2 bma^^T-3tf?.iaP (3>^ 
*b*-;b) P©MPI*l&CCVDi£tCj;b* 

>xf^^>^^e»^sns^bTggp^s©?>o 4b 
T, MP±S«J:5±©aJ^&RIEtacK:J:Uiy^^v 
^bts ^>^7r>^4%577^>^^7 b 9 4 
20 Mt5» 

[0 0 3 4] ikiz, b 9±Jc*7Sy*i£ 

Cit)Ali$Mb-4 cfi^f^cMtioxbt 
&«Eil*l 0*J&J*U 01 LDDl§3t©^MM 
OSb7>77^1SMti.. dajattHwb&V' 

*b 09*aaiaic*-7t-3-bffli«f*jgi«-j-*. 

[0 0 3 5] 0 7 ~0 1 Ofcb ®fSMOS b7>77^ 

xv*©si6:£ffi©fa©g&fi0i&^-*-. corn, 

b, c©*ftl»Ji»tMb4 K«>*-^ft^^i:bTx ^ 

[0 0 3 6] i7t^tilMOS b7>>7^^ 2 1 
fi> 01©*S£MMOS b7>>X4 1 C*#bT, 
S«2©[H]gI5 2 a*s v 4£^S« 2 ©flgB 2 b ±©«M» 
II lS^©«©t4 b***- lb 2 2Sv7^i:bT 
JBj*3ftTV'St»©T*S. 

[0 0 3 7 ] ^©fc©, 2 ©age 2 b&t>* b* 

(5a, 5 b) #0 1 ©»•&£& b-rf&S 
IZ S -7^ijf.#fra®2©tagB2 aAW-^1H4(4 (4 
a, 4b) *501 *»)»S<JBjaUfftTV%S. 

40 [0 0 3 8] f©ft©«B, @l©IIMOSb7> 

lfcfiwn?**©^ ra-©w»*ftb-caa*i 

[0 0 3 9] C ©*§-&&, >«* 

5 i:S©&*013 iicgggttcj; DSUesn, 
3*5^^->aX©^f441S;«-r5Pi:C e }:!3s Sff— j£ 
©gS$tB^$m>©T% 2©nagI5 2 a©j£ 

gI5*5a©ji^® 3 F*3(Cfe 5 i 7 C#tMt5 Itlci 
*3> ^©S?$^C7^•7'>’d^S:^bTV^T ; b^ AtA;i/fiL 
fcZ7N-7>^r*5^b^^„ fti-oT, ««b7>'7 
50 X^©^t4©7^7 '7^4116^. 




( 5 ) 



7 

[0 0 4 0] ;©«iMOS 2 1 ©g!jg 

[±s ikco, k-5k:LTff-5o £Ts i8Atft<t-5t; v 
miagmSs mzi£pM<z)'>v 
2K&gg4bi$v^CVD «b^ttf?,*8fi£*) i££J;0Jiig 

tusi zcommm 1 1 

2> o 

[0 0 4 1] 08 BC^f <fc?Cs y^YVi/7, 

M 2^^i;LT^ pIffl'>'j3>iS2fflSt:7 

(U» 10 

ALTv BP*>n§9©®«S (n-) ©*» 

jZ-frUS 3 2>o 

[0 0 4 2]iWx 09 CblTjvf £d£s 7*bb27A 
M2 |ya^UT, R I EifiCJ: &*gfUKl 1£^ 
^cco'&yir b bS^A b 1 2 £|&*-f So 
[0 0 4 3] 09Dbfst<lot:, n-otzmm. 

mgoT, CVDS&CJ; 0 S i O, 

*Mt*tl ^LT, El 1 0 ElC^tio 

£s Bfbl&fKJKl 8SRI EffiCiDiyf^btv 
7B©*fi»Rl l©«»fc*<b*8l«K*‘e>&*1M !*•>*- 20 
^22§Mt5. 

[ 0044 ] ei i o f d c, mmm 1 1 
;i/2 2S^**i;UT, RlEStA 
0^tt®E2£a:'.y^b^bTs il4^Mn. 
Z<Dt%, ^«*SfcBAb;fc*tt& 

^i3©wfli;ii 4©j&ffltfj&j5&£ft3±5fc-r 
5. 

[0 0 4.5] mjai©EI4 E~E16 J ®xfh 

HWtKUTx y-bS®7. y-^«*4fti«til 
«U««4aStFfiM«i*4b > b* b'f b«M£ 5 £« 
j£Ta*B*«*5a;Rtm*£««5bs JiMtfittJI 
8s ^JBttSl OSJBlW&fiRbT, E17(c^-raSSMO 
S b5>b*;x*2 UMt5. 

[0 0 4 6] *l»©£S«tfmfcs EI2B©7 3 fhbi?^ 
M2 i;E13 B©7^- b bbX b 1 3 

3i;?tl 4 4:©fflB-rii**^-r«3BEM*** 

*b 3 ^ISlbfeE |S]b7^ 

bb'^A b 1 2*v^^KttlMll 1 =>$r 

bs iM b*^;*— ;b2 2 S:JB£SbT> 

1 4£ffM-f£©T\ -a©&»JB3 fcll 4fc©ffiirr 40 
*x(±±<£b&b. 

[ 0047 ] ±&(D&nmmx'&, 

* y *, o a > js c i o mm, b tzmr % o * *b ^j x. 

- b LTBmZtltz 2 go# u > u 3 

>11 t<fcOfi?fi£bfcl§'& (NVr;HA=?j|*ttfn- 
-f*) fc*V'Tfes *»»©«S«JI%JRb5>5>;** 

[OO48]011 b 5 >S>** 3 

l(±s y-M®^7D-r>f>^-b3 2i:3>b 
□-M-13 4©2js©^U'>u ?>miz&*)mm 



10-65160 

8 

bs Mif— b 3 2 , 3 4©|HUC»2©y-b*6*JK3 3 
£££/b7r®J5£bfc i k©T*fe 0s EPROM^77y->a 

* ^ y Sfta/B' T* § £ %) ©T* fe 2 ) o 

[0 0 4 9] ^s *©flb©«fi!ttts 0 1 bfcKES* 
IW&5I b7>'77^ 1 i;|5]«©«fiKT*fei)©T*s in—© 

WSWbTa«»lBS*B1-«. 

[0 0 5 0] crcfldfcfcV'Ttts 'J—XW&& 4SVK 
b-f >fH«5©Jfcj®B:, 7D-r-f>^-f3 2» 
fights ^V'tt^e>{c3>b0— ;i/-o*— b 3 4&mm 
Lfzgtlzftoo 

[0 0 5 1] c©*g-&ks ±&©§IM0]i:|5]«Cs 31© 
I?©;t77ti&torts ^■v*;i/*L(c;\*5'>>*a s 
£b&v>©-c*s At'J i: 'y 

V'o 

[ 0052 ] *m Eoonmnmt}* h^>ssxt 

(DMmumt, ±M©^Jb:K^$n5t)©T-(±*<s * 

f#£>o 
[0 0 5 3] 

[*8W©»*] ±Jfi©;«8iBC <fc 5t$l^as b^> 
3fje©B*tb««»ii»JB*J&J«bTs 

« rt £*©jsgs**j&j® s n 5 ± a c -r * c t c 

©F^tc^A’^;i/«^^^-rsbi:* s -t*Ss 
7N*-5 'y^^$:^b■rv^T^Js 

[ 0 0 5 4 ] 0s ^'7bS©- , ^v '1/ 

^icjBH-rsKESBIWftlRb^^S?^^©^©^^?; 
*£*<bs s«bfcWtt*#-r«iKa«iw»*b5> 

ntiOs mmm^m h^> 

77 $ V'fc 

§ o 

[EI®©®#^BiBa] 

[El 1 ] 4&B©1ft£«9ttbj|l b 5 <7 ©USS^iJ 
(»K® M OSf7>'77^) ©TOSfiSoEIT- 2fe & . 

[02] As B EH©S8£MMOS b^>i7^^©— ® 

3iXg©xa0T-*2». 

[03] Cs D El 1 ©fii®MO S b 7>'77^©-I 

Jixa©X?iEIT-$.So 

[El 4] Es F Ell©*StSMOS b^b'^A^©— SU 

BX?I©xgEIT-fe?.o 

.[05] Gs H iai©«IMMOS b7>77^©-g 

^xg©xgEIT-feSo 

[06] Is J EllO^SiMOS b^b'^A^©— fi 
5ixS©xS0-c*feSo 

[El 7] **W©IKaWM6*b5>S?^^©flb©BSlS 
0i (JBf^MOS b7>^) ©®BS^EIT*^5» 
[EI8] As B 07©IIMOSb7>y7^®-S 
50 jgx?i©xa®T-$i?.o 




( 6 ) 



9 

[09] C, D 07CD^SMO S & 

jfxmcoxg^lT-fe^o 

[0 10] E v F i7©lSM0Sh7>'^^©- 
ffijfiX*S©X*IS]T-;fcSo 

[011] *m <biz 

[012] S&fe©*%3iM0 S 
T-feSo 

Wf*©KSI3] 

1, 2 1, 3 1, 4 1 »iMOSh7>'^^, 2, 

4 2iMIWttttRx 3 «#>&**» -4.,. 4 3 V-*« 

[ 0 - 1 ] 

1 Hlll)3f5^»** 



e •»«•* 




4$ g§¥ 10-65160 
10 

«S. 4a, 5a, 4 3a, 44a XSftlHlC, 4b, 
5b, 4 3b, 4 4b .5,, 4 4 FH 

>«*, 6,: 4 5y-nem 7 , -4 6 y-i-s 
& 8, 47 Mfsmmm. 9 , 4 8 

K 10, 4 9 &JRSHU 11 12, 13 

■7*bUi>7,b, 14 1.5 

1 8 2 2 ^ — ;w 3 2 7 0 

3 3 fg2©^-b*S«M> 3 4 

n> hD— frff— K L W, &£>&» 

10 JS©*S, W, mom 



[02] 



12 7 «• h 





CO 







\ 44 

44btt«««* 



l 45*-Mfcli* 
43aft«ft*« 1 
43b&a««« f 43 

44 >** 



tse.&z&*er>m f&ixi 








